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ABSTRACT 

This report summarizes the third season's work concerning the effects of 
logging practices on juvenile Dolly Varden, Salve linus malma (Walbaum), 
and coho salmon, Oncorhynchus kisutch (Walbaum). Emphasis of the study 
is placed on determining the effects of the removal of logging debris on 
juvenile fish populations in small streams and on macrobenthos populations; 
the comparison of winter survival of juvenile salmonids wintering in 
spring-fed tributary streams and runoff streams; and the effects of 
forest callopy removal on winter temperatures and ice conditions in small 
salmonid rearing streams. 

Population estimates in Spring Pond Creek, a small spring-fed stream, 
show a 30°0 difference ill population size between November and the ensuing 
spring months (winter mortality). Winter population estimates have a 
mean of 1,085, with standard deviation of 182. Comparisons of winter 
mortality in runoff streams could not be made this year due to problems 
with high water and damage to the weir structure. 

Population estimates of juvenile char in Spring Pond Creek have been 
conducted since 1973 to gather base-line data for experimental logging 
debris removal. The winter carrying capacity of the stream has been 
established to be approximately 1,200 juvenile char with a standing crop 
of 1.40 fish per m2 (15.7 g/m2). Experimental cleaning of the stream 
will take place in July, 1976. Study of the effects of logging debris 
On aquatic macroinvertebrates has shown that certain species, especially 
the mayflY, Baetis bicaudatus Dodds, have been eliminated from debris
littered areas. The loss or-this species, and others, has reduced the 
biomass of macroinvertebrates in littered areas by as much as 50%. 
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A review of literature on the effects of canopy removal on ice and 
temperature conditions of small streams during the winter has revealed 
that forested areas tend to be warmer than nonforested areas and that 
streams without a canopy are more prone to develop anchor and frazil 
ice, which can be lethal to fish populations. A review of available 
literature also indicates that frost penetration in soils occurs earlier 
in the year and penetrates deeper in clear-cut areas than in forested 
areas. This may have considerable effect on groundwater temperatures, 
and thus stream temperatures. 

BACKGROUND 

Surveys of 21 logged watersheds in Southeast Alaska during the 1971-1972 
field season indicated that a number of issues regarding the impact of 
logging on the aquatic environment had not been adequately addressed. 

The surveys showed (Reed and Elliott, 1972) that many streams in Southeast 
Alaska had been altered by heavy accumulation of organic debris and 
slash from clearcutting operations. In most cases the debris accumulations 
were large enough to warrant removal in order to rc~store the stream to 
its original condition. 

Another issue that warranted investigation was the value of small streams, 
especially spring-fed streams, to winter survival of juvenile salmonids. 
Past research at Hood Bay Creek, Alaska, suggests that young Dolly Varden, 
Salvelinus malma Walbaum, and coho salmon, Oncorhynchus kisutch (Walbaum), 
migrate upstream to warmer, spring-fed tributaries to overwinter (Blackett, 
1968). 

Temperature monitoring of these streams revealed stable temperatures of 
5.0o-6.loC while the main stream froze and developed heavy ice formations. 

The effect of canopy removal on the winter stream environment is also 
poorly understood. Green (1950) indicates that lower temperatures are 
experienced during the winter in exposed streams. This may cause detrimental 
ice conditions and delay development of incubating salmon eggs. 

in order to investigate these areas of concern, Job D-I-B, Ecology of 
Rearing Fish, was created under the auspices of the Land Use Study. 

In 1972 one year's preliminary work was undertaken at Kadashan Creek. 
During this time methods of making population estimates were investigated 
(Elliott and Reed, 1973). The following year the study was moved to 
Starrigavan Creek near Sitka. 

The first year at the Starrigavan site was devoted to the study of 
seasonal movement patterns of juvenile fish. It was established that 
many juvenile coho and Dolly Varden seek tributaries during the fall 
months (Elliott and Reed, 1974). Studies of overwinter survival and 
population dynamics were begun the following year in preparation for 
mortality studies and experimental debris removal (Dinneford and Elliott, 
1975). 

22
 
















































